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© Device, suitable for the continuous recovery of a product in suspension, as well as a process for 
the continuous recovery of a product in suspension with the aid of the said device. 



© The invention concerns a device and a process incorporating the device respectively, for the recovery of a 
product in suspension, which device is characterized by a hollow column which delimits a concentration zone, 
whereby the internal cross-section of the column, perpendicular to the axis, is constant and the said column is 
equipped at one end with organs for the inlet of suspension and close to the other end of the column, which is 
open, it is equipped with one or more filters and organs respectively, for the outlet of suspension liquid passed 
through the filters and an organ to create an under-pressure on the outlet side of the filters. 
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op end of the column, while the liquid in the cross-current is forced through a fill r incorporated at the 
lower end of the column wall. According to the U.S. patent 2.613.781 the column therefore ahSuwS^LS 
both at th out et side for the solid particles a filter for the inlet of the liquid in the c oss^nt 
.ncorporated ,n the column wall and at least another filter at another location in the column wall for the ou'e 
5 of the flowng suspense hqu.d c.q. the liquid flowing in the cross-current. Since in this U.S. patent, mention 
is only made of filters incorporated in the column wall, the possibilities of scaling up of processes 
implementing this type of column are limited. processes 

bJ^J^ZV'^ 8 VertiCa " y ^ fi,ter d ° ,U ™ for *» filtration of 

beer dregs from wort. The Alters are located over the entire length of the column. The lower end of the filter 
w column is not open; a screw regulates the outlet of the beer dregs 

tu^H-Tn^T 48 ™° describes a d ° vi <* "hich is not open at the lower end and comprises filter 
tubes, which filter throughout the entire length. According to tho method described in the Swiss patent the 

11 1 , T ? " S mrea ' VertCa,ly ° nt ° the ,Nter Surface ' must be adjusted so low that Se filter 
cannot be clogged up by the particles present in the liquid 

' S a* ^"r;." 1 *! U S - P3,ent 1 812 - 773 3 ,iltra,ion dsvice is described «™<* * operated discontinuously 
After the filter is full of filter residue, the filtration is stopped and the filter residue is removed from T 2r 
with the aid of compressed air. 

Taking the foregoing into consideration, Applicant has searched for a device of simplified construction 
which does not contain any moving components, is open on the product outlet side and is still suitable fo 
» the recovery of a product in suspension on a continuous basis. 

It was found that the abovementioned goal can be achieved with a device which is characterized by a 
hollow column which delimits a concentration zone, whereby the internal cross-section of the column 
perpendicular to the axis, is constant and one end of the said column, is equipped with organs for the inlet 
of suspension and close to the other end of the column, whioh is open, is equipped with one or more filters 
2S and organs respectively, for the outlet of suspension liquid passed through the filters as well as an organ to 
create an under-pressure on the outlet side of the filter(s) present 

tl^rmZ^THT eXpreS , Si0n ' "- C,ose t0 the other end °< the column...- refers to the position of the 

h« ,I f °5 ter$ ^ ' 0Cated ° n the revef$e ha,f of the sus P ension inlet sid * advantageously in 
the furthest removed quarter of the column and whereby the distance between the underside of the filter or 
30 filters to the end of the column, is preferably 1 -20% of the column length 

frnJT T ^'t!'^ su , spension is 59 P arated *™ *° suspension by the filters and removed 
from the column by the application of an under-pressure on the outlet side of the filters. Advantageously the 

Z uZT' 6 3PP °? 1 ? ^ iS re9Ulat6d in SUCh 3 Way that besides ,h * sus P^'°n "quid air is also 

as If th?l^c P H " 9 ° f iT" ^ *• fi ' ,er reSidU9 thmU9h the fiHer - ,n this an opBmum drying 
35 of the filter resdue is achieved. The filters implemented in the column can be executed in the shape of one 

2? ,n ,he coiumn (me internai mters) ° r ™ be incorporatad * - - - - 

As stated above, the internal filters can with advantage be executed in the shape of tubes with a 
constant external diameter which extend from one end of the column in the direction parallel to the axis of 

Sr^nn"^ h ' * * ^ " "* *** " ^ ^ * «•** institutes a 

d!rec1 connection between the inside of the tube and the inside of the column. In the event that several filter 
tubes are present, these are equally spaced throughout the cross section of the column 

In addition to the possibility that the filters are internally incorporated, the filters can alternatively be 
incorporated in the wall at the end of the column. Furthermore, there is the possibility that the filters can be 

«s incorporated internally as well as in the wall of the column. 

As stated, the filter which for instance, is located in a central filter tube, is incorporated immediately 
above the entirely open end of the column, The distance between the filter and the lower end of the column 
is relatively small. By increasing this distance, the time taken for the packed bed to dry can be increased 
which will result in a dryer product. ' 

so The air forced through the filter residue, displaces a part of the liquid which is still present between the 
solid particles of the packed bed. So. in the device according to the invention, in addition to the outlet of the 
suspension hquid. there is also a removal of the suspension liquid still remaining in the filter residue It has 
been observed that the degree to which the filter residue is dried, is dependent not only on the under- 
pressure which is applied at the filters, but also on the speed at which the bed is transported 

55 As stated, the driving force for the bed transport is determined by the pressure drop applied over the 

" TV?. 'Tu 31 ° f ,hS fi ' trate Via the bed - This drivinQ forC8 is de P^ent on the bed 
height the quantity of filtrate which needs to be removed and the size of the particles in the packed bed 

.h,s driving force must overcome the frictional resistance of the packed bed in the column. In certain 
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HQ. 4 is a schematic representation of a fitter chamber of a device according to the invention 
seven £J5 * 3 **» • eBonfc » t0 *• invan «° n - *** is equipped with 

Fig. 5b shows the cross-section Vb-Vb of the device as reproduced in Fig 5a 

s » it h J2J?£S ]£St crosi ' !eeSon " ' **• " e ""» ,0 *■ ls 

Fig. 6b shows the cross-section Vlb-Vlb of the device as reproduced in Fig 8a 
Fig. 7 shows a schematic representation of a device according to the invention, which is eauiooed 
with one external outlet for the suspension liquid and an additional inlet for gas P 

W open end' o^ne°cr m r iCe * ** ^ * ^ 3 - *• 

With reference to the F.gures 1 -9. the following can be further clarified- 

' S a „ . d8 « 8 Sh ° Wn in Rfl - 1 has alreacJ y been cov ^ed in the description of the Netherlands Patent 
Application 86.00793, so that a further explanation here would be superfluous. Ne ™ r 'ands Patent 

Fig. 2 is a reproduction of the washing column according to the European Patent 97.405 in which the 
following components are schematically represented : 21 the inlet pipe for the suspension 2^ 2 ou let 
p,pe for. the filtrate, 23 the control circuit. 24 the fitter, 25 the packed bed, 26 the disintegrate? 27 the re 
20 slurry section. 28 the re-slurry liquid inlet and 29 the product outlet pipe. a,s »"egrator, 27 the re- 

Fig. 3 is a reproduction of a device according to the invention in which the following components are 

STET* Tr nW i 301 SUSP8nSi0n in ' 9t Pipe ' 302 the fi,tra,e out,et P'P e fr ™ an interna fitter 
tube, 303 an outlet pipe for the filtrate from an externa, filter. 304 a vacuum pump, 305 a S gas 

separator, 306 an air outlet pipe, 307 a filtrate outlet pipe. 308 an internal filter. 309 an external filter 310 a 

™ recovered product " d 31 1 30 out,et pipe ,or the recovered soiid ™ ~ *S£ * 

such a column filter according to the invention, can for example, be 60 mm 

. . 4 I s f "^Production of a filter section of a column filter with for example, a diameter of 60 mm in 
htaht oT^ ,n L C ° mPOnentS ^ SChematical1 * re ^ed : « an interna, fitter with e 2m P 7e a 
o hS n 2 A 30 T" fmer ^ ,0f eXamp,e " 8 h6i 9 ht 0f 40 mm - 43 a c <™ -ith for example a 
f 9 9 ? ^u mm '^ a " 0Utl6t P ' pe f ° r the fi,trate and the air from the inte ™l filter, 45 an outlet pipe for the 
fittrate and the a,r from the externa, fitter. 46 a cover plate for starting up of the column 7Lr an I 47 a 
locking nng for the aforementioned cover plate. 

- . ^ S fci S 3 reproduction of a device according to the invention with an enlarged diameter of for 
iZ« P £»h! m > J*? f0, ' 0Win9 com P° nents are schematically represented : 51 the filter device 
tself. 52 the inlet section. 53 the condensation and transport sections. 54 the filter section with a height of 

or S' J 55 ^ C ° niCal 0Ut ' et S9Cti ° n With 3 hei9ht of ,or exam P ,e " 100 5 * * feed pip 
P^eslrJ regutor. SUSPenS,0n ' ^ 58 (VaCUUm) PUmP M 59 3 bUffef Vat/unde ' 

Fig. 5b is a reproduction of the distribution of the seven internal filter tubes with for example, a diameter 
of 20 mm. across the cross-section Vb-Vb of the column. 

Figs. 6a and 6b respectively, are reproductions of a 300 mm. column filter with 19 filter tubes in which 
the fo owing components are schematically represented : 61 the inlet for the suspension, 62 the filtrate and 

0 the i p r«r r nt : ma ' filters and 63 me fmers ,hemse,ves - Fig - eb s ^ »• zz 

of the column filter with a diameter of 300 mm. with the associated distribution of the 19 filter tubes 
filter £ lH a repf ° duCti0 " 0f a column filter with a" external fitter for the filtrate and an additional external 
filter for the inlet of gas. In this figure, the following components are schematically represented ■ 71 the 
column filter equipment itself. 72 the filter for the liquid and gas outlets. 73 the filter for the gas inlet 74 the 
suspension input pipe. 75 the gas input pipe and 76 the liquid and gas outlet pipe. The pressures P1 P2 

1th?? P D r f SUreS 3t th6ir reSP9C,iVe l0Cati0ns - Heret) y tne P fessure P1 °n the suspension inlet 
side is higher than P2 at the outlet filter. Furthermore, the pressure P3 at the air input filter is also higher 

1 ,l a * fi,ter ' For instance ' tnese P re5Sur es can have the following values: P1 = 200 kPa P2 
= 50 kPa. P3 = 150 kPa and P4 = 100 kPa. 

Fig. 8 is a reproduction of a device according to the invention, whereby the outlet side is not in contact 
with the : environmental air. but is closed in order to enable a higher pressure on the outlet side to be 
regulated In this Hg 8 the following components are represented : 81 the column filter equipment itself. 82 
the filter for the liquid and gas outlets. 83 a means for increasing the pressure on the outlet side 84 the 
suspension mput pipe, 85 the gas input pipe. 86 the liquid and gas outlet pipes and 87 the outlet pipe for ; 
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Comparative example 2 

A tubular centrifugal device was implemented to centrifuge a sample of the abovementioned PVC 
suspension, for a duration of 60 seconds. The rotational speed of th centrifuge was 5,200 rev/min. 
5 (acceleration 4,500 m/s 2 ). The dry solid content of the product obtained was 78.9 wt.%. 



Example 1 

jo The abovementioned PVC suspension was added to the device according to Fig. 3. The height of the 

filter equipment was 430 mm. and internal diameter was 60 mm. 

The lengths of the external and internal filters were 37.5 mm. and 31 mm. respectively and the 

diameters were 62.5 mm. and 20 mm. respectively. The distance from the lower end of the filters to the end 

of the column was 20 mm. The inlet pressure was 175 kPa and the pressure on the filtrate outlet side was 
75 40 kPa. The filtration capacity was 5 liters filter residue per hour. The dry solid content of the recovered 

product was 77.4 wt.%. 

It follows from the abovementioned tests, that with the filtering device according to the invention, a filter 
residue with the same degree of dry solid content can be obtained on a continuous basis as with the 
conventional loading techniques, such as with the aid of a Buchner filter and a tubular centrifugal device. 

20 

Claims 

I. Device, suitable for the recovery of a product in suspension, characterized in a hollow column, which 
25 delimits a concentration zone, whereby the internal section of the column perpendicular to the axis, is 

constant, which column is equipped at one end with organs for the inlet of suspension and close to the 
other end of the column, which is open, is equipped with one or more filters or organs respectively, lor the 
removal of the suspension liquid passed through the filters and with an organ to create an under-pressure 
on the outlet side of the filters. 
30 2. Device according to claim 1, characterized in that the internally incorporated filters are executed in 
the shape of tubes of a constant external diameter", "which extend from one end to the other end of the 
column in a direction parallel to the axis of the column and that in the wall of each tube, at least one filter is 
incorporated, which forms the direct connection between the inside of the tube and the inside of the 
column. 

35 3. Device according to claim 2, characterized in that the column has a circuter cross-section and in the 
event that several filter tubes are present, these are evenly distributed throughout the cross-section of the 
column. 

4. Device according to claim 1 , characterized in that at the other end of the column, one" or more filters 
are incorporated in the wall of the said end. ~ ~" 
40 5. Device according to one or more of the claims 1-4, characterized in that the filters are incorporated 
internally as well as in the wall of the column. 

6. Device according to one or more of the claims 1-5, characterized in that the other end of the column 
has a conical shape, the diameter of which is smaller than the remainder of the column. 

7. Device according to claim 6, characterized in that the diameter of the other end of the column is 1- 
45 10% less than the diameter of the remainder of the column. 

8. Device according to one or more of the claims 1-3 and 5-7, characterized in that the ends of the filter 
tube or filter tubes are of conical shape, with the understanding, that the diameter of the conical end is 
greater than the diameter of the tube. 

9. Device according to claim 8, characterized in that the diameter of the conical end of the filter tube or 
so filter tubes is 1-20% greater than the diameter of thelilter tube. 

10. Device according to one or more of the claims 1-9, characterized in that the organ for the outlet of 
suspension liquid passed through the filter or filters, is equipped with a pump "tocreate the under-pressure. 

II. Device according to one or more of the claims 1-10, characterized in that the column is equipped at 
the other end with organs for the inlet of a gas stream, which organs, seerTirTthe transport direction of the 

55 suspension particles, are located after the filters. 

12. Device according to one or more of the claims 1-11, characterized in that the open end of the 
column is equipped with a gas-tight chamber, which chamber is equipped with organs for the outlet of the 
recovered suspension partial s and the inlet of a gas stream. 
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